In the present paper questions related to stability and boundedness with respect to manifolds of solutions of impulsive differential-difference equations are considered. The investigations are carried out by means of piecewise-continuous functions which are analogues of the classical Lyapunov's functions. By means of a vectorial comparison equation and differential inequalities for piecewise-continuous functions, theorems are proved on stability and boundedness with respect to manifolds of solutions of impulsive differential-difference equations with impulse effect at fixed moments.
Introduction
A number of processes studied in physics, chemistry, biology, etc., are characterized by the fact that at fixed moments they change their state by jumps. Adequate mathematical models of such processes are the impulsive differential equations.
The beginning of the investigations devoted to the impulsive differential equations was set with the work of Mil'man and Myshkis [6] . In the recent years the theory of these equations is developing very intensively due to their numerous applications to radio engineering, control theory, biotechnologies, industrial robotics, economics, etc. (Bainov and Simeonov [2] , Kulev and Bainov [4] , Lakshmikantham, Bainov and Simeonov [5] , Simeonov and Bainov [7] , Vasundhara Devi [8] . ) The impulsive differential-difference equations are a generalization of the impulsive differential equations. They are mathematical models of real processes which, besides the change by jumps of the state, are characterized by a dependence on their prehistory. In spite of the great possibilities for application, the theory of the impulsive differentialdifference equations is developing rather slowly (Bainov, Covachev and Stamova [1] ). [2] In the present paper questions related to stability and boundedness with respect to manifolds of solutions of an impulsive system of differential-difference equations with impulse effect at fixed moments are considered. The investigations are carried out by means of piecewise continuous functions which are analogues of the classical Lyapunov's functions (Simeonov and Bainov [7] ).
Preliminary notes and definitions
Denote by R" the n -dimensional Euclidean space with elements JC = , , . . . ,x n ) and the norm |JC| = (£" = 1 xf) X ' 2 , h > 0, <p 0 : [t 0 -h,t 0 ] -+ R". Consider an impulsive system of differential-difference equations of the form 0 ) with points of discontinuity of the first kind r,, i = 1, 2 , . . . , at which it is continuous from the left, that is, at the moments of the impulse effect r, the following equalities are valid:
x(t) = fit, x(t), xit -h)), t T* T,-, t > t 0 , xit) = <PoiO, t€[t o -h,t o ],

AX(T,) = X(T, + 0) -X(T,
-
Denote by x(t) = x(t\ t
r, ^ x, + h, I = 0, 1, 2 , . . . . 
The function x(t)
Oo, oo). We shall use the following definitions of stability and boundedness (Bhatia and Lakshmikantham [3] ) DEFINITION 1. The zero solution x(t) = 0 of the problem (1) is said to be:
1. Together with the problem (1) we shall consider the problem
where u 0 e £2, F: A minimal solution u~{t) of the problem (2) is defined in an analogous way.
Let e e K* be the vector ( 1 , 1 , . . . , 1) and {«: 0 < u < e} C Q. Further on we shall consider only such solutions u(t) of the problem (2) for which u(t) > 0. That is why the following definitions of stability and boundedness of the solutions of (2) 
6.4.
Uniformly globally attractive if the number T of 6.3 does not depend on t 0 . 6.5. Globally equi-asymptotically stable if it is stable and globally equi-attractive. 6.6. Uniformly globally asymptotically stable if it is uniformly stable and uniformly globally attractive.
6.7. Unstable if there exists e > 0 and to e (R such that for any 5 > 0 one can choose M 0 G £2. 0 < u 0 < Se and t > t 0 so that the inequality u~(t; t 0 , u 0 ) ft ee is valid.
(We shall note that the symbol ^ is not equivalent to the symbol > in general, and it means that there exists j = 1, 2 , . . . , k such that uj(t; t 0 , u 0 ) > e.) DEFINITION Henceforth we shall use piecewise-continuous auxiliary functions which are analogues of the classical Lyapunov's functions (Simeonov and Bainov [7] ). DEFINITION 
t-*zi r->r,- F(t, u) exists.
In the proofs of the main results we shall use the following lemmas.
LEMMA 1 (Bainov and Simeonov [2] ). Let the following conditions hold. 
Thenk(t)w(t) < u + (t)fort
There exist functions V € % and a, b € Jtf such that a(\g(t, x)\)e < V(t, x) < y(t)b(\g(t, x)\)e, (t, x)
e [* 0 , oo) x K",(3)
V w {t,x)<F{t,V(t,x)),
4. y+(f 0 , «o) = Uo, oo).
77ien: 1. If the zero solution of the problem (2) is stable, then the zero solution of the problem (1) is stable with respect to the function g(t, x). 2. If the zero solution of the problem (2) is globally equi-attractive, then the zero solution of the problem (1) is globally equi-attractive with respect to the function g(t,x).
PROOF OF ASSERTION 1. Lets > 0 be chosen. From the stability of the zero solution of the problem (2) 
V(t o + O,<p o (to)) < Y(t o )b(\g(t o ,(po(t o ))\)e < y(t 0 M\\g(t,<p 0 )\\)e < 8*e.
Hence u + (t; t 0 , V(t 0 + 0, <p o (t o ))) < a(s)e for t > t 0 . On the other hand, if x(t) = x(t; t 0 , cp Q ) is a solution of the problem (1), then from the conditions of Theorem 1 it follows that the function w(t) = V(t, x(t)) satisfies the conditions of Lemma 1. Using this fact and (3) as well, we obtain a(\g(t, x(t))\)e < V(t, x(t)) < u + (t; t 0 , V(t 0 + 0, <p o (t o ))) < a(s)e
for t e J 
+ (t 0 , <p 0 )-Hence \g(t, x(t))\ < e for t e J + (t 0 , <p 0 ), that is, x(t) e M,{n-m){e)
(n -m)(a). Then the inequality y{to)b(\\g(t, (po)\\) < a* is valid. From the inequalities (3) we obtain 0, <p o (to)) < y(to)b(\g(t 0 , <p o (t o ))\)e < y{t o )b{\\g{t, <p o )\\)e < a*e.
Hence u + (t; t 0 , V(t 0 + 0, <p o Oo))) < a(e)e for t > t 0 + T. If x{t) = x(t; t 0 , <p
From the above inequality and (3) we derive the inequalities a(\g(t, x(t))\)e < V(t, x(t)) < u + {t; t Q , V(t Q + 0, ^Oo))) < a(e)e forr e [t o +T, oo)nj + (t 0 , (p 0 ). Hence \g(t,x(t))\ < sfort
(\g(t, x)\) < V(t, x) < y(t)b(\g(t, x)\), (t, x)
e [t 0 , oo) x 01", 1. Conditions H1-H13 are fulfilled.
There exist functions V € %, and a, b e Jff such that a(\g(t, x)\)e < V(t, x) < b(\g(f, x)\)e for (t, x) e [t 0 , oo) x R»,
3. y + (f 0 , «o) = [fo, oo). Then:
//" the zero solution of the problem (2) is uniformly stable, then the zero solution of the problem (I) is uniformly stable with respect to the function g(t,x). 2. If the zero solution of the problem (2) is uniformly globally attractive, then the zero solution of the problem (1) is uniformly globally attractive with respect to the function g(t,x).
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The proof of Theorem 2 is analogous to the proof of Theorem 1. We shall note that in this case we can choose the function S* (hence the function 8 as well) and the number T independently of t 0 . (1) is stable.
We shall show that the zero solution of the problem (1) 
k(t o )y(t o )b(\\g(t,<p o )\\)<8l
whence in view of (7) we deduce the inequalities From the above inequality and (7) we deduce the inequalities 
ka(\g(t,x(t))\)e<k(t)V(t,x(t))
k(t)V(t,x(t))
< u + (t; t 0 , k(t 0 )V{to + 0, <flb(r 0 ))) for t > to.
From the above inequality and (7) there follow the inequalities 
k(t)a(\g(t,x(t))\)e < k(t)V(t,x{t)) <
